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The transfer effect in the helium film has been studied
fairly thoroughly by a number of authors (1-11). As a result
of a large number of experiments it has been established that
the. speed of transfer between two levels of liguid helium
in vessels connected by the film 1s determined by the tem-
perature, and it could be concluded that at constant tempera-
ture the velocity of transfer remains practically constant
untficéomplete equality of the levels is obtalned.

However, there has recently appeared a number of papers
(12-13) in which it was shown that in certaln conditions the
velocity of transfer at constant temperature depends on the

“distance (H) between the higher level and the edge of the
container., Moreover it appeared that the speed of transfer
may have values an order of magnitude greater than shown
earlier (especially (9)). Such results were obtained using
vessels of special form (capillaries ending up in a sphere
(12)), and for careful protection of the vessel from redia-
tion (13). It later turned out (14-15) that these anomalous
properties of transfer are observed in such cases where the
walls of the vessel are covéred by a thin layer of solild alr,
‘whiech could have happened in filling the apparatus by means
of condensation of insufficiently pure helium., It seemed

"that this showed, as it were, that the large values of
veloclty and its dependence on H might be attributed to the
contaminated surface of the vessel.

However, in spite of the full rehabilitation of the
ecarlier established properties of transfer, there was
evidently & need for new experiments in the determination
of the speed of transfer. The point is that even in the

' experiments carried out particularly carefully (5-8), a
large velocity of transfer was obtained when the level of

liquid helium was near the edge of the vessel, followed by
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e slight diminution of veloclty as the level diminlshed;

these did not receive complete explanation, On the other
hand, the measured veloclty up to now had to be corrected for
normal evaporatlon Also the ampule Was inside the dewar,

and the temperature had to be malntalned By the punmlng of
helium, which mlght havc led to certain errors. Since we

are conoerned with a mattor important for the theory of He ITI,
i,e. existence of a critical velocity of transfer, there was
naturally the desire to set up new experiments in conditions
eliminating all possibilities of confusion.

In the present article we communicate some results of
‘experiments carried out in such conditilons,

As usual, the velocity of transfer was determined by
observations of the change of level of helium in a glass
ampule, +but in contrast to previous ekperiments,.the‘ampule

" was Aot now simply placed in the dewar containing liquid
nelium, but in a glass vessel with copper ends; this was,
surrouhded by a copper screen with observation slits. through
which the levels could be observed, and was filled with;
iiquid helium from the dswar through a valve. The ground
joint situated in the upper part of thc apparatus permitted
the ampule to be placcd at the desired height. This arrange-
ment protected the walls of the ampule from .possible contamlna-
tion by solid air and climinated the crrors connected with
normal eveporation; 1t also reduced to a minlmum:the influx
of heat radiation 1into the ampule, _ |

. After establishment of the required tempcrature in the
dewar, the apparatus was f'illed with liquid helium and the
‘glass ampule lowered; fillwed, and raised up agailn, By means
of a cathetometer the dependence on time of the level helght
'in the ampulé was taken up to the complete: equallzation.of the
levels in the ampule and tche apparatus; this gave the possi-
bility of determing the vielocity of outflow -of the helium via

the film. In other cascs,, the ampule was 1owered so that
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vessel, and the speed of flow of helium Into the ampule

then observed. ‘

The experiments were carried out with three different
glass smpules. One of them was cyliﬁdfical and had a dila-
meter 2,54 mm; the secoﬁd had the same 'diameter but a copper
base to improve the hsat exchange; the third had a cylindrical
part of the Same'diaméter, ard wernt even lower down into a
sphere of diameter 20 mm. The last of these had the aim 6f
increasing the amount of liquid 1n the ampule. The rate of
change of level in fhe ampulé was studled for outflow and
inflow, Typical results'are shown in fig.l; in which 1s shown
the_dependeﬁce on time t of the distance H of.fhe level of
the helium from the edgé of the ampule,. For convenlence of
looking at the corrections they are displaced along the axis
of absclssae. Curve (a) refers to the case of continuous
flow from the glass ampule filled to the brim with liguid
helium. It is élearly geen that the veloclty of change of
level varies continuously with time, achieving a constant
value. right up to full squalization of the levels. Detgiled
invesﬁiégtion showed that the pfocess of transfer 1ls deter-
‘mined by the heighf H, and it is not dependent on.the dif-
ference of levels apart ffom<the‘region where the He level
is close to the edge, when the velocity of transfer 1s deter-

: mi@ed by the quel.‘ The values of velocity of transfer far
_from the brim of the ampule are close to those established
earlier (9); For obtainirng the curve (b), the ampule was
raised partially ((bl) andl after (p2)). Such a stepwise
liftigg of the gmpﬁle leéaﬁ to the same, results as in the
case of,conﬁipuous flow, sand curve (b) is parallel to curve (a).

A differeﬁt pictﬁre‘i.é observed in the case where the
‘ampule was filled with licguid hélium but not to the brim)
without lowsfing the ampulle‘right into “the helium, buttthrough
the film. . For this purposse the émpulé was lowered to the
desired_deptp in_the heliunm; and after equalization of the

levels was 1lifted agaln, The vélocity‘of‘flow observed in

this case was appreciably less (curve c¢) for equal values of
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H than for the case of outflow of the ampule filled by sub-
mersion, Curves d,c,f, were obtained in similar ways for the
ampules_with o copper base; the ampulc with a sphere leads

to the samc result., Curve (d) is for continuous flow, (¢)
for stepwise flow, and (f) for flow after partial filling of
the ampule through the film. This time, reduction of the
velocity was observed both in the cases (e) and (f).

“The inflow takes place in such conditions that H remains
constant throughout the experiment and the velocity of flow
also remains constant, This velocity was determined both for
H increasing and‘for H @&iminishing, Comparison .of the velocl-
ties of inflow and outflow for one and the same H shows that
the velocity of inflew_was somewhat smaller, For comparison
with the results of other authors, experlments were also
earriod out with the glass ampule in tho usual way,  the ampule
being simply put in the helium.dewar. In this case, all these
pecullarities were hardly observable,_and it 1s probable that
in such eﬁperimental conditions they could not have been dis-
covered earlier.

Although there is as yet no possibllity of completely
explaining all the observed regularities, it can be concluded
that thé effect of transfer through the film is appreclably
more complicated than appeared up to now, and that in all
probability thermal effects arising in the transfer have an
appreciable influence on the processes of transfer. In sup-
port of this point of view, there is the diminution of velocity
of outflow before cqualiration of, the levels; this is possibly
gonnected with the occurrence of the thermo-mechanical effect.
These considerations are supportod.by the existence of a small
veloclty of outflow if first the ampule was filled by helium
through the film, and finally also by the dilfferences of the

) effeot_of transfer for a giass ampﬁle and for an ampule with
Ja copper base, or a sphere. It can be supposed that in the .

process of transfer a temperatur@ difference ~appears between

the helium in the ampule and the helium in the apparatus,
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which causes tﬁé recondensation of helium. The possibility
is alsé not exéluded_that the progcess of transfer 1ls corre-
lated with the pre-history of formation of “the film.. The
peculiarities of the transfer effect indicated show up for
great uniformity of temperature. In our experiments the
temperature variation in the dewar did not exceed 3 X ].O-L'r 0K,
while in the inner vessel the varlations were still smaller.

Thus 1t seems possible to explaln the contradictions
between the results obiained by the varlous authors, Using
previous methods which did not smooth out the pressurcés over
the film, the dependence of velociﬁy on H was 6lther not
observed at all, or only weakl&'shown-((?).and (15~17)).
The method used by us always leads to a clearly expressed
dependence of the velocity of transfer on H (18-19) and to
the other peculiarities of the transfer gffect indicated
in the present article, | ‘_. i

Gommunicated 20 April 19%%.
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